ered relevant to the management of the disease, and studied from a psychiatric viewpoint (Jenkins and Groh, 1970; Damasio, Antunes, and Macedo, 1970; Sacks, Messeloff, Schwartz, Goldfarb, and Kohl, 1970; Celesia and Barr, 1970) .
During a trial of L-dopa in Parkinsonism we decided to study our patients from the start from a psychiatric as well as a neurological viewpoint. Our purpose was to describe, attempt to interpret and treat the psychopathological situations for which L-dopa has generally been held responsible. In this paper we give an account of the preliminary clinical results.
METHODS
Forty-eight patients with Parkinsonism were admitted for a trial with L-dopa. According to the diagnostic criteria of Hoehn and Yahr (1967) , 401 were of the primary or idiopathic type, and eight of the atherosclerotic type. We excluded any case with the usual limitations posed by the side-effects of L-dopa-namely, severe hypertension, cardiac disease, etc. Cases of acute psychiatric syndromes, including organic brain syndrome, were not considered for trial. The trial was of the open type and the neurological status was evaluated with the Webster scale (Webster, 1968) . The results of the neurological study have been published elsewhere (Lobo-Antunes, Macedo, and DamAsio, 1970 tPrescribed after onset of disturbances: AT = a-nitriptyline; IM = imipramine; NT = nortriptyline; DZ = diazepam; P = probamate; TH = thioridazine.
endogenous depression who had been admitted to treatment during a normal phase. He was not on psychiatric drugs at the time of admission or during treatment with L-dopa. He became mildly depressed but his clinical picture changed often and seemed to improve; no psychiatric treatment was prescribed. He had had a prodrome before, on a dose of 4 g/day after a month of treatment but he became normal with reduction of L-dopa and so the dosage was increased once again. It was only four months later that the acute episode described above occurred. Subsequently, he was admitted to hospital with severe anxious and inhibited depression. Amitriptyline (100 mg/day) and diazepam (60 mg/day) were given and L-dopa was increased to 6 g/day. The neurological condition which had worsened concomitantly, improved once more and he became free of depressive symptoms. Another peculiar case (no. 4) was that of a 68 year old man with moderate depressive symptoms. On a dosage of 4 to 5 g/day, there was sudden increase of his feelings of sadness which he was able to verbalize for a while and then developed a state of mutism, depressive expression, and complete motor inhibition. The reduction of dose (to 2 g/day) combined with the administration of nortriptyline was followed by total remission of the picture.
Case 13 developed visual hallucinations and false interpretations in a state of clear consciousness and balanced mood. The content of the delusive phenomena was not paranoid and did not influence an otherwise normal mental state. These symptoms first appeared on a dosage of 4-5 g L-dopa daily and subsided only when it was lowered to 1-5 g/day.
As mentioned before, an acute confusional state developed in a woman patient of 78 years old (case 1) on 3 g/day, with no previous psychiatric disturbance.
No acute case relapsed or recurred, which may be attributed to the caution used in L-dopa dosage and to the other medication then prescribed.
NON-ACUTE DISORDERS Previous symptomatology worsened in seven cases. One of them (case 6) was a depressive syndrome of long standing, mainly reactive in origin, in a woman of 73 with no atherosclerotic troubles. She became markedly worse after a month of L-dopa on 3 g/day, increasing her experience of reactive sadness.
In the other cases, organic and endogenous factors were the more relevant. In the organic depressive syndromes (cases 7, 8, 15) , anxiety and emotional lability were the prominent common features along with motor inhibition, apathy, and lack of interest in treatment. In the endogenous depressive syndromes (cases 9, 10, 11), anxiety and experiences of vital sadness were very marked and somatic complaints increased. Body discomfort was experienced with great suffering and was the basis for more structured melancholic delusions.
The most remarkable aspect of some of these cases was the clear-cut difference between the excellent neurological improvement and the psychological worsening. Patients were incapable of recognizing the astonishing progress that had been made possible in their lives; they fought actively against the drug which was felt to be the cause of discomfort. Also, the neurological improvement tended to be interrupted occasionally after peaks of depression. We In some patients a given pattern of variation became relatively stable for some periods. In most of them this type of alteration tended to vary or at least to change greatly both in the number and frequency of periods.
As described by the patients the phenomena (like 'spells' and 'crisis', which are generally welcome) look primarily like a 'tidal' positive fluctuation of mood and motivation affecting the whole person and strongly improving motor behaviour. The close connection between psychological improvement and neurological improvement is very dramatic and there is no counterpart for this in Parkinsonism treated with the classical drugs. However, these phenomena recall the peculiar aspects of paradoxical akinesia and of the blocking of motor performance, described in Parkinsonism (with or without treatment) and deserve attention.
THERAPEUTIC ASPECTS 1. DRUGS No patient was put on psychotropic drugs unless his condition made them absolutely necessary (we exclude the eventual use of hypnotics).
All cases of depressive syndrome were treated with tricyclic antidepressants (amitriptyline, imi- pramine, and in one case nortriptyline). We did not have any case of blood pressure disturbance and we do not think that the fear of some authors is warranted concerning the combination of L-dopa and tricyclic antidepressants. With the usual effective dose (75 to 125 mg/day), the thymoleptic response comes within the expected period and terminates the syndrome as satisfactorily as in a patient without Parkinsonism.
The use of very low doses of antidepressant drugs (apparently justifiable for reasons such as old age, poor general condition, etc.) seems inconvenient because the antidepressant effect is rather difficult to obtain. Also, if a patient receiving these ineffective low doses is also having classical anti-Parkinsonism drugs, the summation of anticholinergic effects is generally unbearable. We tried desipramine in only two cases. The reference to its anti-Parkinsonism action in well controlled trials (Laitinen, 1969) , combined with the antidepressant effect, made it very attractive. However, the effect of provoking anxiety was so marked that it called for very low dosage and we abandoned it. It is probable that a judicious use of anxiety-reducing drugs may produce some better results. We did not use monoamine oxidase inhibitors. For the treatment of anxiety we tried, for some months, probamate (800 to 1200 mg/day), but this is not always strong enough. Diazepam was very effective and no patient showed neurological deterioration. The possibility of employing this drug without restrictions is quite relevant because in the acute anxiety states or in acute psychotic states diazepam may be administered in high doses (50 to 70 mg daily) along with the reduction or suspension of L-dopa.
The use of neuroleptics should in principle be reserved for emergencies that cannot be handled otherwise. The acute psychotic cases can be managed with reduction or suspension of L-dopa as mentioned above. Treatment can be resumed shortly after the acute phase is over, starting with lower L-dopa dosage and increasing it slowly and cautiously.
2. PSYCHOTHERAPY With the exception of rare cases with indication for specialized types of psychotherapy, medical action is based on a firm support of the individual personality. It is important that the patient should so far as possible accept his situation of deficit, strengthening his capacity to face the scrutiny and appreciation of normal people, enabling him to perform tasks in public with minimum fear of ridicule and unfavourable opinions. It is also important to encourage the patient to follow regular therapeutic schedules especially with regard to physiotherapy. Though apparently simple, this implies an enduring and not always successful effort demanding intense collaboration from all around the patient. L-dopa has significantly changed the responsiveness to psychotherapy. Patients often feel that the 'progress of the disease' has stopped as well, and this enables the doctor to reinforce the notion of 'hope for recovery'. On the other hand, new problems are posed by the psychological side-effects of L-dopa, in particular anxiety and the experience of physical discomfort.
DISCUSSION
It is widely accepted that L-dopa is responsible for psychiatric disturbances but only recently have these been subjected to a separate psychiatric study. Our results are in general close to those of Jenkins and Groh (1970) , and Celesia and Barr (1970) . Jenkin's percentage of disorders is 24% (21 out 90) and the clinical pictures he describes are roughly the same as ours. He records four cases of suicide of which we have none. Celesia's results are rather different, possibly due to the greater number of atherosclerotic and post-encephalitic patients in his series. Our case 13 resembles some of his cases of psychosis in atherosclerotic Parkinsonism with visual hallucinations and illusions in a state of normal consciousness.
We agree with Sacks et al. (1970) that patients with dementia are a bad risk. In our group 3 patients with demential pictures and organic depression became worse. However, three other patients with relatively similar conditions have been treated without trouble.
The problem of depression has been given particular emphasis as it is so common in Parkinsonism and claims have been made for a euphoriant action of L-dopa.
We consider that an antidepressant action of L-dopa is very improbable. We did register an improvement in patients with reactive depression but attribute this to the neurological improvement combined with a moderate excitatory effect.
Most patients with a previous psychiatric history involving endogenous or organic factors became worse or developed new symptoms, even if neurological improvement were good. Indirectly L-dopa did improve some forms of depression. In our experience L-dopa combines very safely with tricyclic antidepressants, allowing the latter's usual action and, in some cases, probably accelerating it. Goodwin, Brodie, Murphy, and Bunney (1970) , treated nine cases of depression with L-dopa and only three showed relative improvement and the experience of Matussek, Benkent, Schneider, Otten, and Pohlmeier (1970) was similar.
Such clinical results have their experimental counterpart. It has been established that the administration of L-dopa to higher mammals determines serious abnormalities of behaviour by activation of the dopaminergic systems in the corpus striatum resembling in its general action the effect of amphetamines and apomorphine (Randrup, 1967 (Randrup, , 1970 . This is very important, because the laboratoryinduced disorders can be corrected by neuroleptics which will in turn produce extrapyramidal symptoms (Rossum, 1967) .
The results of this study may be summarized as follows.
The expectation of psychiatric disorders precipitated by L-dopa in a random population with Parkinson's disease increases with the previous existence of ongoing psycbiatric process, former psychiatric episodes, or a familial psychiatric history. The risk is high if the history includes any psychosis with endogenous or organic basis.
Acute disturbances may be forecast and some of them avoided by watching carefully the sleep/ vigilance rhythm and the level of anxiety shown by the patient. The onset of persistent insomnia resisting barbiturate action plus an increase in the level of anxiety should be considered a prodrome of acute psychosis. L-dopa dosage should. then be lowered and tranquillizers increased. After the onset of psychosis the suspension of L-dopa and the administration of high doses of tranquillizers should precede the use of neuroleptics which may be used as a last emergency resort if these measures are not effective.
The course of the depressive syndromes in our group showed at least two markedly different patterns of reaction to L-dopa. The fact that these patterns grossly correlate with an aetiopathogenic division of cases between reactive and endogenous/ organic supports, in our view, the validity of this distinction.
Special attention should be given to the psychological well-being of patients. Neurological capacity is often a function of psychological balance. These factors are very closely interdependent, as is shown by phenomena like paradoxical akinesia or the blockade of motor performance.
